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Introduction
Among the nutrients required by the cultivated plants, nitrogen (N) is one of the most limiting to plant development (VERAS et al., 2016) .
In literature, it is possible to verify the N influence on yield and quality of vine fruits (BRUNETTO 2009; LORENSINI et al., 2014 LORENSINI et al., , 2015 . As most of the soils of the Northeast region og Brazil present low organic matter content and since this is the most natural nutrients supplier to the soil, mainly N, it is necessary the use of mineral sources to meet the plant needs to obtain satisfatory yields.
Due to these characteristics, the addition of organic fertilizers (animal manures) as a form of supplemental fertilization may be an alternative to increase the soil nutrient contents, in addition, it is assumed that the application of organic material on soils induces the increase of microbial activity, providing improvements in the construction and maintenance of soil fertility (SOUTO et al., 2013) . This would result in savings on the use of mineral fertilizers, given the high prices currently experienced for such fertilizers. Thus, it is possible the use of organic fertilization, which most of the times are available in the rural properties of the Northeast region of Brazil (GALVÃO et al., 2008) , reducing costs and making the property more sustainable and economical. 
Materials and Methods
The experiment was carried out at the Table 1 is possible to observe the meteorological data recorded during the experiments. The soil of the experimental area was classified a Typical Distrofic Red Argisol, with sandy texture (RÊGO et al., 2016) . Before the installation of the experiment, soil samples of the 0-20 cm layer were collected and the physical and chemical characteristics determined (TEDESCO et al., 1995; EMBRAPA, 2009) , being the results presented in Table 2 . and the application was divided as follows: 50% in one week before pruning and the remaining 50% fractionated in four weekly applications.
The source of organic fertilization was bovine manure, applied in a single dose with the first nitrogen application. A sample of the organic fertilizer was collected and sent for analysis, the chemical characteristics are described in Table   3 . The mineral and organic fertilizers were applied to soil surface and imediatly after the fertilization process, the area was irrigated to reduce the N losses by volatilization. Table 3 . Chemical characteristics of the cattle manure used in the experiment and the proportional amount of nutrients added per plant and per hectare contained in the 20m³ ha-¹ of the organic fertilizer, Mossoró, RN, Brazil 2017. The results were submitted to variance analysis, using the T test to compare the averages to the qualitative factor (organic Fertilizer), at 5% of probability level. For the quantitative factor (N) and for interaction between the factors, regression equations were adjusted by testing the linear and quadratic models by the F test, choosing the one with less than 5% of significance, using the R statistical software, Expdes.pt package.
Results and discussion
After the evaluations carried out at the end of the production cycles, the occurrence of changes in soil chemical characteristics was community of the decomposing microorganisms (SILVA et al., 2014b) . Among these, the C: N ratio is of great importance, since the imbalance of this relation can delay the speed in which this material is decomposed, causing immobilization of the N present in the soil. (Table 4) . This can be due to the immobilization previously mentioned, since, as no nitrogen was added, the decomposition process may have been reduced and with this, it is estimated that it affected the release of the P present in the organic fertilizer.
Relative to the second cycle, in the presence of the organic fertilizer, P was available at all levels of nitrogen applied, which may be due to the P supply in the organic fertilizer (Table 3) .
In both cycles, the P presented increments with quadratic adjustment to increase their contents. In the combination of doses of N with organic fertilizer, the highest values were 50.6 and 50.5 mg dm -3 of P, estimated at the doses of 105.5 and 103.9 kg ha (Table 2) and under these conditions, the availability of phosphorus is compromised.
According to Malavolta (1979) , the pH range that allows the best P availability is between 6.5 and 7.2, with progressive unavailability for values below or above this range. In this way, according to the values of the pH variable on Table 6 , it can be observed that, with the increase of N doses, a linear decrease in soil pH occurred, which probably favored better phosphorus availability. This dynamics verified in the reduction of pH and the reasons for the occurrence of such effect will be treated with more emphasis in the discussion of this specific variable.
In a study carried out by Maeda & Bognola (2012) evaluating the influence of pH on the efficiency of phosphorus use, the authors concluded that at pH close to neutrality, the soil phosphorus availability was higher, increasing the efficiency of use.
Regarding the potassium (K) concentration in the soil within the studied doses of organic fertilizer, it was observed a higher average concentration of K in the presence of organic fertilizer (Table 4 ). The addition of organic fertilizer was essential for the soil K availability.
On the other hand, evaluating the N doses, (Table 3 ).
The effect provided by the manure and other organic residues on the increase of soil K levels were also reported by Jiménez Becker et al. Table 2 ) and comparing with the average content in the two cycles, it was verified an increase of 6.7%. This content can be considered low, since the Ca content in the organic fertilizer was considerable (134.0 kg ha -1 , Table 3 ).
Magnesium (Mg) levels in the soil were affected in the same manner as the Ca contents by the N doses and organic fertilizer (Table 4) .
However, it was observed in both cycles that, for the effect of N doses, the average levels of Mg present in the soil were statistically similar by the However, the nutritional composition of manure may vary according to the animal and to the diet in which animals are submitted, since in the previously mentioned research, the goat manure was used as organic fertilizer.
For the sodium (Na) concentration it could be observed that, within the studied levels of organic fertilization, the N doses resulted in a higher sodium content in the presence of the organic fertilizer. However, according to the data for the tratments without the organic fertilization within the N levels, no statistical diferences were observed, according to the F test. Howerver, when the organic fertilizer was used, a quadratic behavior was observed, increasing the Na contentes according to the N levels, fot both evaluated cycles. This increase can be explained due to the introduction of the organic fertilizer, because considering the Na content, it was estimated an addition of 37.0 kg ha -1 to the soil (Table 3) .
For the highest N dose (120 kg ha -1 ) applied, with the use of organic fertilizer, it was estimated, with the aid of regression equations, contents of 54.76 and 54.99 mg dm 3 of Na in the first and second cycles, respectively (Table 5 ).
Comparing the initial soil content (49.0 mg dm 3 , Table 2 ) and adopting the average observed in the two cycles, it was observed an increase of approximately 12% of Na. of N, the estimated value was 12.39 mg dm 3 .
Comparing this value to the content of 12.57 mg dm 3 (Table 2 ) present in the soil before the treatments, a decrease of Fe content (0.18 mg dm3) was observed. This can be explained by the absorption by the vine root system.
For the interaction of N with the organic fertilizer, the highest N dose (120 kg ha -1 ) was estimated at 14.32 and 14.41 mg dm 3 of Fe in the first and second cycle, respectively. In the two cycles, an increase of 14% was observed when compared to the initial soil content (12.57 mg dm 3 , Table 2 ). It should be noticed that These results can be explained by the nutrient content provided by the organic fertilizer, since it was estimated na addition of 3.33 and 2.18 kg ha -1 of Mn and Zn (Table 3) This same effect of the application of compost and other organic wastes was also described in the studies carried out by Bustamente et al.
(2011) and Clemente et al. (2012) .
The probable explanation for the micronutrient contents found in the absence of the organic fertilizer, follow the same reasoning used for the phosphorus. According to Malavolta (1979) , the availability of Fe, Mn and Zn are proportional to the decline in soil pH. The pH value before the experiment installation was 7.95 (Table 2) and with increasing N doses, it was observed a linear decrease of soil pH, leading to better conditions for the nutrients availability (Table 6 ).
According to the exposed, the pH soil variable was used to explain the availability of some previously discussed nutrients (P, Fe, Mn and Zn). Thus, it can be observed that N doses and their interaction with organic fertilizer were adjusted to the linear regression model in both evaluated cycles.
Using the regression equations, it was Increases in soil OM due to the application of organic residues were also described by other authors (CLEMENTE et al., 2012; SILVA et al., 2014a) . In a study by Silva et al. (2016) evaluating the influence of organic fertilizer and N rates on the chemical characteristics of soil cultivated with vines, it was observed that when organic fertilizer was added, the levels of soil OM increased from 6.87 to 17.09 g kg -1 . Even so, the authors pointed out that this value is still considered low, suggesting the ideal for grapevines a value above 20 g kg -1 .
For the soil sum of bases (SB), within the studied levels of organic fertilizer, it was verified in the two cycles that the N doses promoted better results when associated with the organic fertilizer.
On the other hand, for SB values within N levels, it is observed that in the absence of organic fertilization the data did not fit any regression model, in both cycles. For the combined effect of the N and organic fertilizer doses, the data of the first cycle were adjusted to the linear regression model, estimating for the highest N dose a content of 6.65 cmolc dm -3 and for the second cycle an adjustment to the quadratic model was carried out, with a value of 6.57 cmolc dm -3 , estimated with 118.9 kg ha -1 of N.
As can be seen, a superiority of the 
